INTRODUCTION
Guidelines for prescribing opioids for chronic non-cancer pain have been published in the U.S., Europe, and Japan, but not in Korea.
The present prescription guidelines do not provide absolute prescription standards, but guide the doctors in charge of pain treatment to prescribe opioids to patients with chronic non-cancer pain on the basis of currently available scientific evidence. The present guidelines were prepared by reviewing various research data published in Korea and other countries as well as issues involved in the prescription of opioids in Korea. In cases in which the data were insufficient, recommendations were presented following discussion among experts affiliated with the Opioids Research Group in the Korean Pain Society. Therefore, final decisions regarding prescription to individual patients should be made by doctors taking care of the patients, considering various situations. The present prescription guidelines should neither be used to limit the prescription of opioids by doctors nor as a basis for reviewing health insurance or for making judicial decisions with respect to the prescription of opioids to a specific patient. The present guidelines are expected to assist in the prevention of problems caused by excessive, inappropriate, and delayed prescription of opioids, as well as to reduce confusion in the communication between clinicians who care for patients and researchers. Since the data regarding the prescription of opioids in Korea are currently insufficient, the present guidelines do not reflect the data to any significant extent, but a future revised version of the present guidelines will reflect more domestic data. Since these guidelines are the first guidelines to be published in Korea, the current version is to be corrected or amended if there were to be new academic findings.
Also, partial agonist/antagonists were excluded from the present guidelines, and Tramadol, Ultracet, and Codeine were classified as opioid analogues.
CONSIDERATIONS PRIOR TO OPIOID PRESCRIPTION

History taking
The causes and characteristics of pain should be investigated through detailed history taking and physical examination. The investigation should include the history of interventional procedures for pain and the medication history including recent administration of opioids. Specific situations in which pain is relieved or exacerbated should also be investigated. In addition to the Numeric Rating Scale (NRS) and the Visual Analog Scale (VAS), various assessment tools shown below may be used to measure functional status and pain intensity (Table 1 ) [1] .
Psychic and psychological assessment
Patients who have psychic or psychological problems are more likely to abuse opioids than those who do not have these problems. Therefore, before prescribing opioids, the presence of depression, anxiety, and somatization should be assessed. In cases of personality disorders, an additional cooperative diagnosis with the department of neuropsychiatry is required.
Sleep is an important factor in maintaining body functions. Especially when systemic pain such as fibromyalgia is present or to people of advanced age, the maintaining of normal sleep is critical.
Addiction risk screening
History of smoking, alcohol, and substance abuse should be investigated. It is also critical to investigate the history of abuse in the past.
Although the effect is limited in terms of efficacy, a screening questionnaire regarding the possibility of opioid addiction may be used for the assessment (Table 2) [2].
Medical needs
No guidelines consider opioids as a first-line treatment. Opioids may be considered as a second-line or third-line treatment method when all other treatment methods, such as physical therapy, exercise therapy, and interventional procedures have been used on pain that is of a moderate or higher level, or which appears to have an organic factor, but the results have been unsatisfactory. In addition, a thorough assessment that clarifies the presence of a psychic or psychological disorder should be done in order to differentiate psychogenic pain from other types of pain.
Before initiating opioid administration, the lesions or diseases causing pain should be identified as clearly as possible, and nonspecific diagnoses such as back pain and knee joint pain should be avoided.
Prescription drug monitoring program
Obtaining the history of a patient's drug administration is critical before prescribing opioids and a prescription search system is useful in this regard. Studies have shown that use of such a prescription search system reduces drug abuse and doctor shopping and as of 2012, a prescription search system is available in 38 states in the United States. As the use of electronic prescriptions has recently become extensive in Korea, access to a patient's history of drug administration has become more convenient. Establishment of a national integrated information network could be an urgent project.
Blood and urine tests
Many treatment guidelines with regard to the prescription of opioids recommend urine drug testing (UDT) 21 www.epain.org before the start of opioid prescription to reduce the risks related to the administration of these agents [3] . Accurate understanding of pharmacology, pharmacokinetics, and drug interactions is important for appropriate interpretation of the test results (Table 3) . In order to prevent damage to the doctor-patient relationship, a policy that requires the implementation of UDT for all patients initiating opioid administration may be established. Such policy may prevent an unnecessary stigma effect, but the implementation is practically difficult in Korea. Alternatively, UDT may be mandated in a restrictive fashion to cases in which addiction or abuse of opioids is strongly suspected.
Process of determining prescription
The Guidelines published by the Japan Society of Pain Clinicians recommend initiating opioid administration after providing the following information to patients who have non-cancer pain [4] .
(1) The initiation, dose control, and discontinuation of opioid administration are determined by the doctors.
(2) The ultimate goal of opioid treatment is to improve quality of life.
(3) The purpose of opioid treatment should be clearly described.
(4) The patient should have a clear understanding of the purpose of opioid treatment.
(5) The patient should receive the regular treatment determined by the doctor during the opioid treatment.
(6) The patient is not allowed to receive opioid administration from two or more medical institutions.
(7) Various side effects may be caused by long-term administration of opioids.
(8) Administration of opioids is not a life-long treatment.
(9) Opioids should never be given to another person. (10) The formulation and the administration method should not be changed.
(11) When the opioid treatment is discontinued or the prescription is changed, the unneeded opioids should be returned to the doctor (or medical institution) as soon as possible.
In addition, receiving a written consent form, shown in the example of Fig. 1 , is recommended to improve future therapeutic compliance, but the basis of receiving the consent is still limited.
Objectives of treatment
The effect of treatment may be assessed by measuring the pain intensity using the NRS or VAS, or by per- Fig. 1 . Example of a written consent form regarding the prescription of opioids for the treatment of chronic non-cancer pain [4] .
forming a functional test using the Oswestry Disability Index or Neck Disability Index. Complete improvement of pain in patients with chronic non-cancer pain is very rare. Therefore, an appropriately recommended objective is to decrease the pain intensity by 30% or more, or to improve function by 30% or more.
OPIOIDS USED IN KOREA
Classification of opioids
While codeine and codeine and tramadol complexes are not classified as opioids in Korea, they are considered opioids in the guidelines of other countries. Therefore, they are classified as opioid analogues in the present guidelines.
The opioid analogues and opioids that are currently used in Korea are shown in Tables 4 and 5, respectively.
Administration methods
1) Oral administration
Oral administration is the most convenient and economical method. A less invasive method may need to be considered if oral administration is impossible due to dysphagia or uncontrollable vomiting.
2) Rectal administration Rectal administration may be performed if the patient has nausea or vomiting, or is in a fasting state preoperatively or postoperatively. The dose for rectal administration is equal to that of oral administration.
3) Transdermal administration The fentanyl patch was the only medication for transdermal administration in the past, but the Norspan patch has recently become commercially available. The maximum dose of a fentanyl patch is 300 mg/h, and another method of administration needs to be considered in cases in which a higher dose is required. 4) Intranasal administration A fentanyl medication is available for intranasal administration.
5) Oral mucosal administration Fentanyl is the only medication for oral mucosal www.epain.org 7) Intravenous injection Intravenous injection has several advantages. Intravenous injection may be performed when oral administration is impossible, a large number of tablets is required to meet the high dose, or the dose needs be increased rapidly. Morphine, hydromorphone, fentanyl, sufentanil, and oxycodone may be administered through intravenous injection.
8) Hypodermic injection
Similarly to intravenous injection, hypodermic injection is performed when oral administration is impossible or continuous injection is required. When an instrument for continuous injection is used, the lockout time should be longer than that of intravenous injection, because the maximum plasma concentration is reached slowly in hypodermal injection.
9) Epidural injection Morphine acts directly on the opioid receptors in the dorsal horn of the spinal cord to achieve an analgesic effect. In epidural injection, an equivalent analgesic effect may be obtained at a dose of 1/10 to 1/100 of the dose for oral administration.
10) Intraspinal injection
Morphine sulfate is usually administered by intraspinal injection.
11) Intraventricular injection Intraventricular injection is applied for pain caused by tumors of the head and neck. Morphine sulfate is usually administered by intraventricular injection.
EARLY OPIOID TREATMENT
Choice of drugs
The concept of opioid treatment differs completely between chronic non-cancer pain and cancer pain. In the treatment of cancer pain, the dose of opioid analgesic is increased in a short period of time until the pain is relieved. However, in the treatment of non-cancer pain, non-opioid analgesics are used initially, before applying an opioid analgesic [5] . If the pain is not controlled by non-opioid analgesics, opioid treatment is considered, starting from the minimum dose at which adverse effects may be tolerated. The dose is slowly increased over a sufficiently long observation period, even if the effect is verified at the early stage of the administration. This is because the acute onset of tolerance due to a rapid dose increase as well as dependence caused by the tolerance should be avoided.
Initially, the type of opioid and the dose should be determined on an individual basis considering the environment, accompanying diseases, history of opioid medication, purpose of the treatment, medical adverse effects, and degree of pain of each patient [6] . Prescription of opioids typically starts with a short-acting opioid, following a test period [7] . The test period is usually five weeks. The prescription starts with a low dose, which is then slowly increased to reduce adverse effects. Alcohol and other tranquilizers should be avoided during the process of determining the opioid dosage.
Initially, opioid analogues, such as codeine and tramadol, should be prescribed. An analgesic complex, including tramadol and a non-opioid analgesic, may also be prescribed. Codeine has an analgesic effect through its metabolite, morphine. Therefore, the same level of care required for morphine administration should be paid to the administration of codeine. The potency of codeine is 1/6 that of morphine. Codeine is metabolized by a drug metabolic enzyme in the liver, CYP2D6, and the analgesic effect of codeine is thereby weaker in patients with low CYP2D6 activity. Some Koreans (about 6%) have a low level of CYP2D6 activity [8] .
A tramadol-acetaminophen complex tablet, which is classified as an opioid analogue, has an analgesic effect through the action of the -opioid receptors, the activation of the inhibitory system through the inhibition of noradrenalin-serotonin reuptake, and the action of acetaminophen. The risks of dependence and abuse are low, and drug withdrawal symptoms are known to be mild. Tramadol's own affinity for the opioid receptors is weak, but the affinity of M1, the metabolite, is strong. Since tramadol is also metabolized by the liver enzyme CYP2D6, the analgesic effect is weak in patients with low CYP2D6 activity [9] . Stepwise approach to the choice of opioids [10] .
Use of opioids may be considered from the beginning for patients experiencing severe pain. Considering the ratio of effect to cost, morphine is an appropriate opioid medication, but oxycodone and hydromorphone may be used as alternatives (Fig. 2) [10] .
Morphine is classified as a strong opioid and the short-term or long-term adverse effects of morphine administration should be taken into account. Oxycodone, which is a strong opioid that is structurally analogous to morphine, may be used as an alternative to morphine, and the potency is 1/2 that of morphine. Hydromorphone is a strong opioid synthesized from morphine, and the potency of hydromorphone is two or three times that of oxycodone and five to seven times that of morphine [7] . Hydromorphone is relatively safe because a small dose can provide a strong analgesic effect without an active metabolite.
Pure agonists are known to have no analgesic ceiling effect. An exception is meperidine, but meperidine is not recommended for the control of chronic pain because of the risks of anxiety, agitation, and convulsions caused by the stimulation of the central nervous system due to normeperidine, an activation product of meperidine.
Combination agonists or mixed agonist/antagonists are not recommended [11] . Use of a fentanyl patch from the early stage is not generally recommended for fear of an overdose. In exceptional cases, when oral administration is not possible due to poor nutrition or vomiting, use of a fentanyl patch is permitted. However, the use of a fentanyl patch should be limited to patients who were administered 60 mg or more of oral morphine equivalent per day for at least two weeks [7] .
Initial dose
The initial opioid dose is dependent on each patient's health status, conventional medications, accomplishment of treatment goals, and predicted adverse effects. Administration of opioids should begin with the minimum dose that demonstrates an effect, and the dose may be gradually increased. Initially, using tramadol or a tramadol/acetaminophen mixture, classified as an opioid analogue, 50 mg of tramadol is administered four times a day in an administration interval of four hours or longer, not exceeding a maximum daily dose of 400 mg [7] . The dose of codeine is 20 mg for oral administration, and the maximum dose per day is 60 mg, which may be varied in consideration of patient symptoms and age. The initial dose of oral morphine administration is 5 to 10 mg in an interval of 4 to 6 hours, not exceeding a daily maximum dose of 20 mg. The dose increment should be 5 to 10 mg per day [12] . Intravenous injection of morphine starts with 2 to 5 mg of morphine or an equivalent opioid. Table 6 shows the equivalent opioids with reference to morphine dose. Sudden pain may be appropriately controlled using 10 to 20% of a total daily dose. If sudden pain occurs three or more times per day, the dose should be increased to a level of continuous medication [7] . Even though the effect may be insufficient in the early stage of treatment, a sufficiently long period of time should be allowed to observe the effect.
The initial fentanyl patch dose should be determined with reference to the dose and administration methods of previously used opioids. A buprenorphine patch (Norspan patch) containing 5 g of buprenorphine may be used and replaced by a new patch every seven days. The appropriate dose may be increased or decreased depending on the analgesic effect and the symptoms of the patient, not exceeding a daily maximum dose of 20 g.
Period of initial treatment
The period of initial treatment may be several weeks to several months. However, if the symptoms are not improved but increased, a dose increase may be considered. Treatment continuation should be determined by verifying not only the relief of the pain but also the improvement in the patient's quality of life. At least one adverse effect is experienced by 80% of patients to whom opioids are administered. Hence, the presence of adverse effects, such as constipation, symptoms of addiction, and accompanying internal diseases, should be considered in determining the period of initial treatment.
Accompanying prescriptions
A non-opioid analgesic should be prescribed to patients whose pain continues despite the opioid administration. If pain is not adequately improved by the administration of a specific opioid over a certain period of time, another opioid may be added in cooperation with a pain specialist. If satisfactory pain control is not achieved despite a sufficient increase in the opioid dose, ketamine may be used in combination with the opioid. Corticosteroid may be carefully used in combination with an opioid for certain causes of pain [6] .
Tramadol should not be used in patients with a history of convulsions, because tramadol may increase the risk of convulsions when used in combination with a tricyclic antidepressant, a selective serotonin reuptake inhibitor (SSRI), or a monoamine oxidase (MAO) inhibitor [11] . Benzodiazepines may be selected according to a patient's state and need, but the initial administration of benzodiazepines should be performed after a prior dose decrease or discontinuation of an opioid analgesic, because benzodiazepines reduce the lethal dose of an opioid analgesic [12] .
Titration of opioid dose and maximum daily dose
An observation period of one to four weeks should be allowed during initiation of opioid administration or dose increases, to permit assessment of the benefits and risks. In patients who require long-term treatment, continuation of opioid treatment should be reviewed every one or two months or even earlier. The dose should be reduced as much as possible or the administration should be discontinued through discussion with the patient.
In the prescription of opioid analgesics for chronic non-cancer pain, modification of the dose is not appropriate except in cases when the pain has become more severe due to changes in the pattern of the pain. If the dose of an opioid analgesic is increased only because a patient complains of pain, the patient may be confronted with excessive administration or problems associated with abuse and dependence. Patients may perform the activities of daily living with an appropriate opioid dose established for each patient. The prescription may be maintained at a fixed dose over a long period of time, the dose may be gradually decreased, or the administration may be appropriately discontinued.
The Clinical Guidelines for the Use of Chronic Opioid Therapy in Chronic Non-cancer Pain published by The American Pain Society and the American Academy of Pain Medicine state that the risk of abuse and dependence is greater than the benefit of treatment in cases in which 200 mg or more morphine milligram equivalent (MME) per day is administered, and thus the opioid treatment should be reconsidered [13] .
The Guidelines for the Prescribing Opioid Analgesics for Chronic Non-cancer Pain published by the Japan Society of Pain Clinicians established the maximum daily dose as 120 mg MME [4] . The recent standard published by the US Centers for Disease Control and Prevention (CDC) is strict- er, at a maximum daily dose of 90 mg MME [14] .
Application of opioids to individual clinical diseases
1) Neuropathic pain If neuropathic pain, represented by postherpetic neuralgia, diabetic nephropathy, etc., and complex regional pain syndrome are not well controlled using anticonvulsants or antidepressants, opioid administration may be considered as a second-line or third-line medication. The analgesic effects of opioids are known to be almost equal to the analgesic effects that may be obtained from other drugs used for neuropathic pain [15] . For patients initially administered opioids, oral administration of 5 to 15 mg short-acting morphine, or an analgesic equivalent of other short-acting opioids given by oral administration or injection, may be used, and the formulation may be changed to tablets after the maximum daily dose is approximately determined. The degree of pain control and the occurrence of adverse effects should be regularly assessed through consultation with patients.
2) Chronic musculoskeletal pain In chronic osteoarthritis at knee joints or hip joints and myofascial pain syndrome, if patients do not respond to treatment with conventional non-steroidal anti-inflammatory drugs (NSAIDs) and acetaminophen, limited use of opioids may be considered. Administration of a single opioid is not recommended, but combined treatment of opioids with conventionally used drugs is recommended.
3) Persistent postoperative pain syndrome Partial use of opioids may be considered if pain at a body part on which surgery has been performed is not controlled with a treatment method other than opioid administration for two months or longer following a surgery such as thoracotomy, hernia surgery, amputation, mastectomy, or open heart surgery. 4) Low back pain Short-acting or long-acting opioids have been known to be effective in pain control in patients with low back pain that is not controlled with conventional medications [16] . Combined treatment with another drug, rather than independent opioid administration, is helpful to control pain that may occur during rehabilitation or behavioral therapy. 5) Neck pain Use of opioids in chronic neck pain has been poorly studied. One report showed that short-term administration of 5 to 10 mg oxycodone was effective in the control of acute neck pain [17] . It was also reported that intravenous injection of 0.3 mg/kg morphine in patients with chronic whiplash injury decreased the pain by 50% or more [18] . Therefore, limited use of opioids may be considered if chronic neck pain is not well controlled with the administration of non-opioid medications.
6) Headache and orofascial pain When the first-line treatment is ineffective in chronic headaches or when there are contraindications to the first-line treatment, opioids may be considered as an adjuvant analgesic. Use of opioids is not recommended in trigeminal neuralgia or atypical orofascial pain.
Record
The assessment of patient opioid use, the reasons for opioid prescription, the overall pain control plan, medical requests, and periodical assessments of patient condition should be documented for the patient's records [19] .
OPIOID ROTATION
The degree of the analgesic or adverse effects of opioids used in clinical settings is dependent on individual patients and the medications used. Based on this fact, a currently used type of opioid may be replaced by another type to improve the quality of pain control by improving the analgesic effects and reducing the adverse effects.
This replacement is called opioid rotation (Fig. 3) . In the following cases, opioid rotation should be considered.
1. An adverse effect is not reduced even when sufficient countermeasures have been taken against the adverse effect. 4. Administration route may not be changed if the same drug is used.
Calculation of equianalgesic dose
For opioid rotation, the total amount of opioid currently administered should first be calculated, and the equianalgesic dose of the drug that will be substituted should then be calculated. Administration of the new drug should begin at 50-75% of the calculated equianalgesic dose. The new opioid may be appropriately titrated by observing the adverse effects and the degree of analgesia (The equianalgesic dose may be calculated by referring to Tables 7  and 8 , or by using the "Cancer Pain Control" app provided by the Ministry of Health and Welfare and the National Cancer Center).
For example, for a 62-year-old male patient who is administered 20 mg morphine twice a day for chronic pelvic pain, to replace morphine with hydromorphone, the equianalgesic dose is hydromorphone 4 mg per day because the ratio of oral hydromorphone to oral morphine is 1 to 5. Assuming that the administration begins with 75% of the calculated equianalgesic dose, a total of 3 mg of hydromorphone may be administered separately, and the dose may be titrated by observing appropriate analgesic and adverse effects.
ASSESSMENT OF TREATMENT EFFECTS
Dose titration and monitoring
Regular verification of medication is essential for all patients receiving opioids. Attention should be paid to opioid administration because patients are often administered many drugs, and an adverse effect may thereby be caused through the interaction between drugs [20] . In control of the dose of a drug, it is necessary to determine the minimum dose that may minimize adverse effects and provide the optimal effect. A patient's medication history must be verified at every visit, including the addition of a new drug or the replacement of currently administered drugs. The history of benzodiazepines, over-the-counter sedatives, and alcohol intake should be verified as well as the weekly total of the drugs administered to a patient [21] . The dose should be determined every week when initiating opioid administration, or when the dose is increased. The interval between patient visits may be long if the patient has a low risk of drug abuse or small dose fluctuation. However, performing appropriate medical examination and/or follow-up are usually recommended within one or two months. Patients who have a high risk of aberrant drug-related behaviors, or who require frequent dose adjustments, should 29 www.epain.org have shorter intervals between visits. Aberrant drug-related behaviors, analgesia, adverse effects, and the activities of daily living should be described at every visit.
Since it was reported that oral opioids are effective in patients with chronic non-cancer pain without a history of mental illness or substance use disorder, and that the possibility of addiction is low [22] , the administration of opioids to patients with chronic pain has drastically increased [23, 24] . As a result, causalities and hospital visits due to the adverse effects of excessive opioid intake have also increased [25] .
The risk of excessive administration is 1.6 to 4.6 times higher in patients who are administered 50-100 mg MME per day than in patients who are administered 20 mg MME per day or less [26, 27] , indicating that the risk of excessive administration is increased as the dose is increased. Therefore, the maximum dose of opioids in patients with chronic non-cancer pain must be limited. At any dose, patients should be advised of the risk of excessive administration at the time of initial opioid administration. When the dose is increased to 50 mg MME per day or higher, the risks and benefits of the increased dose to the patient should be re-evaluated. When the dose is increased to 90 mg MME per day or higher, dose control should be carefully performed [14] . Most studies have shown that the dose is controlled within a range of 180 mg MME per day in cases of non-cancer pain [28] . If the dose is frequently or drastically increased, incorrect medication or drug abuse should be suspected despite improvement in pain, and more frequent assessment of administration, non-drug treatment, and multi-department treatment are recommended.
When a patient is administered benzodiazepines, simultaneous prescription of an opioid should be avoided to prevent central nervous system depression. Discontinuation of benzodiazepines should be performed gradually to prevent withdrawal symptoms. To resolve a patient's anxiety, psychiatric treatment or another drug should be used.
If there is a severe adverse effect or if pain is not reduced despite an increase of the dose, another opioid analgesic may be tried. Differences in metabolic activity due to genetic polymorphisms of cytochrome P may decrease the effect of opioids or increase adverse effects. In addition, no cross-tolerance of opioids has been reported [29, 30] .
The Opioids Research Group in the Korean Pain Society provides a checklist for opioid prescription through revision of the guidelines published by the US CDC to reflect the situation in Korea (See the attached checklist).
ADVERSE EFFECTS
Unless adverse effects of opioid-based treatment of non-cancer pain are properly managed, the effects of pain treatment may be significantly decreased as drug administration is discontinued. Therefore, appropriate countermeasures to the adverse effects are critical to the success of pain treatment. Preparing countermeasures in advance is recommended because adverse effects on the digestive system may occur even at appropriate doses.
When acute opioid overdose is suspected, naloxone should be administered after observing the vital signs, supplying oxygen, and securing intravenous access. For adults, 0.2 mg of naloxone is intravenously injected in general. If the effect is not sufficient, 0.2 mg of naloxone may be additionally injected after an interval of several minutes. When critical symptoms are observed, advanced cardiovascular life support (ACLS) should be performed.
Nausea and vomiting
Nausea and vomiting usually occur when opioid administration is initiated or the opioid dose is increased. Nausea and vomiting respond well to antiemetic drugs and improve in three or four days as tolerance develops. Nausea and vomiting may be found in many patients even before opioid administration because of metabolic disorders, anticancer treatment, radiotherapy, enterocleisis, and stomach ulcers. Metoclopramide or a 5-HT3 receptor antagonist (ondansetron), or a dopamine D2 receptor antagonist (domperidone) may be administered for treatment.
Constipation
Constipation is predicted in almost all cases of opioid administration. Hence, treatment for constipation begins with the initiation of opioid treatment. A stool softener and a motor stimulant may be administered for the treatment of constipation caused by opioid administration. If a stool softener and a motor stimulant are not effective, lactulose is administered.
Psychiatric symptoms and drowsiness
At the early stage of morphine administration or following dose increases, symptoms such as cognitive dis- A minimum of 2−3 criteria is required for a mild substance use disorder diagnosis, while 4−5 is moderate, and 6−7 is severe.
Opioid Use Disorder is specified instead of Substance Use Disorder, if opioids are the drug of abuse. Taking the opioid in larger amounts and for longer than intended 1. Wanting to cut down or quit but not being able to do it 2. Spending a lot of time obtaining the opioid 3. Craving or a strong desire to use opioids 4. Repeatedly unable to carry out major obligations at work, school, or home due to opioid use 5. Continued use despite persistent or recurring social or interpersonal problems caused or made worse by opioid use 6. Stopping or reducing important social, occupational, or recreational activities due to opioid use 7. Recurrent use of opioids in physically hazardous situations 8. Consistent use of opioids despite acknowledgment of persistent or recurrent physical or psychological difficulties from using opioids 9. *Tolerance as defined by either a need for markedly increased amounts to achieve intoxication or desired effect or markedly diminished effect with continued use of the same amount. (Does not apply for diminished effect when used appropriately under medical supervision) 10. *Withdrawal manifesting as either characteristic syndrome or the substance is used to avoid withdrawal (Does not apply when used appropriately under medical supervision)
order, amnestic disorder, thought disorder, hallucinations, and drowsiness may occur in patients who are advanced in age or who have generalized weakness. Drowsiness is often found with dose increases or in patients who have not slept well due to the pain before opioid administration. Drowsiness is usually improved in two or three days in most patients as tolerance is developed. If drowsiness continues, methylphenidate or modafinil may be administered. It has been reported that psychological dependence may occur in normal persons but rarely in patients with pain. Physical dependence may occur even in patients with pain, but the degree of physical dependence is negligible in comparison to opioid abuse. It has been reported that withdrawal symptoms may be prevented by reducing the dose.
Respiratory depression
Respiratory depression usually occurs through the action of opioids on the -opioid receptors. Direct action of opioids on the respiratory centers in the brain reduces the reactivity to carbon dioxide (CO2), resulting in respiratory depression. Since respiratory depression may be caused by an analgesic dose, excessive administration should be carefully prevented.
Pruritus
At an analgesic dose, subcutaneous blood vessels may be expanded and histamine may be secreted, resulting in sweating and skin pruritus. Histamine H1 receptor antagonists or a small amount of naloxone may be used to treat pruritus.
Neurotoxicity
Recently reported symptoms of neurotoxicity caused by opioid administration include cognitive disorder, severe sedation, hallucinations, mental aberration, muscular convulsions, hyperpathia, and dysesthesia. These symptoms of neurotoxicity are usually found in patients who have undergone long-term, high-dose opioid administration or who have accompanying metabolic disorders or renal failure. Methods of treating neurotoxicity include medication changes, sufficient fluid supply, and dose decreases.
OPIOID USE DISORDER
Use of opioids may lead to opioid use disorder. According to the definition of the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5) [31] , opioid use disorder refers to the integration of opioid dependence and substance abuse, considering the diseases not as separate diseases but a single disease with symptoms of different severities.
Due to the extensive definition by DSM-5, an individual who satisfies only two of the criteria is considered to have mild opioid use disorder (Table 9 ). Since tolerance and withdrawal, which are naturally found in patients with www.epain.org long-term opioid use, are included in the diagnostic criteria for opioid use disorder, all patients under long-term opioid administration are considered to have opioid use disorder. Therefore, if opioids are properly used for pain treatment, tolerance and withdrawal should be excluded from the diagnostic criteria for opioid use disorder. Even if they are excluded from the criteria, the lifetime incidence is as high as 21% among patients under chronic opioid administration, according to the DSM-5 criteria for opioid use disorder [32] .
Since opioid use disorder is often caused by a patient's incorrect use of the drugs, doctors should carefully observe patient awareness of accurate drug use methods. Close monitoring is necessary to ensure appropriate use of opioids and to prevent abuse. Drug intensity tests, regular outpatient visits, and urine drug tests may be helpful, and these methods have reduced drug abuse by about 50% [33, 34] . A screening questionnaire for opioid addiction may be used to identify patients who are vulnerable to addiction, but the reliability of currently available questionnaires is not high [35] . Urine drug tests may be performed for patients at high risk for drug addiction, but the method is not effective in Korea, considering the high cost, inaccuracy of the tests, and the difficulty of obtaining non-medical opioids in Korea.
Tolerance to opioids should be carefully monitored. If a patient requires more drugs to obtain the same level of analgesic effect, it should be verified whether or not the patient is taking the drugs according to the instructions and whether or not tolerance is also being developed due to use of another type of opioid. If necessary, the effect of opioid administration should be examined under monitoring by medical staff.
Opioid use disorder is difficult to diagnose. Most patients tend to hide symptoms or abnormal behavior relevant to opioid use disorder. In addition, abnormal behavior identified may be the result of pain that has not been sufficiently treated or a cognitive disorder. Therefore, abnormal behavior should be carefully monitored, and the assistance of an expert should be obtained [21] , if necessary. Particularly when a patient is addicted to another drug, opioids should be prescribed after the addiction is treated or improved.
DOSE DECREASE AND DISCONTINUATION OF OPIOID ADMINISTRATION
1. Dose decrease of opioids When unbearable adverse effects continue, the dose of opioid administration should be rapidly decreased. The main adverse effects of opioids, such as nausea, vomiting, constipation, and drowsiness, decrease a patient's quality of life and the activities of daily living.
Patients who are advanced in age may experience psychiatric symptoms, such as decreased cognitive function and delirium, during opioid treatment. Therefore, dose decrease should be attempted to avoid accidents, such as falls, through discussion with the patients and their families.
Discontinuation of opioid analgesic administration may cause withdrawal syndrome due to the physical dependence on opioids. Risk factors for withdrawal syndrome are high-dose administration and long-term use, but withdrawal syndrome may occur in patients under low-dose opioid administration.
More careful monitoring should be performed when the dose of opioids is decreased. Sufficient explanation should be provided to patients and their families.
Methods of decreasing dose
Each week, the total opioid dose may be decreased by 10 to 50%. Rapid dose decrease within two to three weeks may be attempted when an adverse effect due to excessive administration is observed. The dose needs to be slowly decreased if a patient has been administered opioids over a long period of time, perhaps for several years. In such a case, the total opioid dose may be decreased by 10% each week or each month. Withdrawal of opioids in pregnant women may be related to sudden miscarriage or preterm birth.
Slow dose decrease is recommended so that opioid withdrawal symptoms (drug craving, anxiety, insomnia, abdominal pain, vomiting, diarrhea, diaphoresis, mydriasis, agitation, tachycardia, and piloerection) may be minimized. When initiating dose decrease, decreasing the total opioid dose by 10% each week may be established as a reasonable goal. Dose decrease should be performed considering a patient's condition. Once a dose decrease goal is achieved, dose decrease may be restarted after a short resting period. Once opioid administration is performed less than one time per day, discontinuation of opioid administration may be considered.
Ultra-rapid detoxication under anesthesia should not be attempted because it may cause death. A dose decrease plan for a pregnant woman should be prepared by considering the welfare of the mother and the fetus.
Patients may experience a craving for high-dose opioids or a suddenly return to the previous dose even after a successful dose decrease. Therefore, a non-opioid treatment should be performed in parallel, and emotional support should be provided to patients. If a patient shows signs of opioid dependence or addiction, an appropriate treatment or use of naloxone for preventing excessive opioid administration may be considered.
Discontinuation of opioid administration
Steady monitoring of and discussion about possible adverse effects, and the possibility of discontinuing opioid administration, are necessary from the initiation of opioid administration. Discontinuation of opioid administration may be considered when the pain is found to be psychogenic pain, when pain is not sufficiently relieved, when an adverse effect is unbearable, when drug and treatment compliance is decreased due to abuse or dependence, when quality of life or the activities of daily living are impaired, and when the need for opioids has disappeared due to acceptance of pain. When abuse or dependence is suspected, a urine drug test may be performed at the doctor's discretion.
CONCLUSIONS
As the treatment of chronic non-cancer pain gradually increases in Korea, clinicians have more opportunities to encounter opioid prescription. The prescription of opioids for chronic non-cancer pain in Koreans is presumed to be different from that in Europeans and Americans, and thus prescription guidelines for Koreans are necessary. Therefore, the Opioids Research Group in the Korean Pain Society has prepared guidelines for prescribing opioids for chronic non-cancer pain for the first time in Korea. The present guidelines have been prepared to assist clinicians in prescribing opioids on the basis of currently available clinical evidence. The present guidelines may need to be continuously revised and amended as more clinical evidence is acquired through critical application of the guidelines by first-line clinicians and the reflection of up-to-date findings in Korea and other countries.
